Fine structural changes in dog myocardium exposed to lowered pH in vivo.
A surgical preparation that allows chemical alteration of the blood supplied to specific area of the intact heart was used to investigate the effects of lowered tissue pH on the fine structure of myocardial cells. Controlled infusion of isotonic saline acidified with HCl to a pH value between 1.0 and 2.0 produced a lowering of blood pH to values of less than 7.0. This drop in the pH of the perfusing blood resulted in a corresponding decrease in pH of the relevant area of myocardium. When this decrease occurred without a concomitant increase in tissue lactate level, the myocardial cells of the acid-perfused area showed focal glycogen depletion, moderate relaxation of myofibrils and clumping of nuclear chromatin, and mild mitochondrial change, which did not include marked swelling although intramitochondrial electron-dense inclusions were often detectable. When the fall in pH was accompanied by a large increase in lactate concentration, however, the cells showed more severe glycogen depletion and clumping of nuclear chromatin, and mitochondrial change, which did include marked swelling, together with the presence of well developed inclusions.